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Introduction ' ' 

In 1965 a tutorial type teacHing logic was developed for the PLATO 
system and programmed for the PLATO compiler by D. L. Bitzer and M. W. 
Walker. ^ The, logic was designed initially fbr u§e in .a course in circuit 

aiiaiysis for University of Illinois electrical engineering , students (EE 322) 
ft ' ' • ' . * 

fit provided sufficient flexibility for the' presentation of material twice . ' 

a week during the entire 1965 spring semester* The parameters to fit the 

lesson for the day could be changed* by a simple operation from tlie PLATO 

keyset; the basic logic#remaxn'ed the same for all the lessons. 

During the* summer of 1965 the logi^' w^s revised by M. W. Walker, S. K. 

Chart-and 'R. L. Johnsun and additional f lexibii,lity added to it. During the 

next year it was used npt'only ^or the circuir analysis course, .but* also' 

■ * * 1 7 

for a course in library science ^nd one in- computer programming.' An^ experi- 

m^nt in adapting the logic program to an inquiry type or i;iformation. re- 

trieval^type logic using the circuit analysis material motivated further 

work on the program so that both tutorial ahd inquiry methods, of teaching 

/ ' ^! '^'^ ' ■ 

could be usedrin a Wesson constructed from the basic program which is now 

r ^ • j 

called program GENERAL.^^ ^ - 

f 

Djiring 1966-1967 a course in maternity nursing for students from the ^ 

Mercy Hospital School of Nursing was written by M. Bitzer and M. Boudri^ix 

I ■ *4 

afid presented in the PLATO classroom to several, groups of. student nurges. 

The logic of the tutorial program for- the circuit analysis course served 

as the starting point for programming the course, but during the course 

development many features were added by D. L; Bitzer and e'. R. Toyman to 

the original program, GENERAL. The net result is the latest version of 

the\ GENERAL logic which oan, be used to present both tutorial and inquiry 



sequences m a lesson, with many options for branching, being available ' 

, h ■ ^ * «. * * ^ ■ 

to the lesson vnritrer. Input ami manipulation of t;he parameters of the' 
program tajce place entirely from a: PLATO tenuninal^ although parameter '' 
input from flextape is also possible * The ba'sic logic is not so complex 
but that it can be qodified for particular cases, so that adaptation of 
GENERAL. tQ an extremely wide variety of uses ,is possible.^ This, report 
contains^ iristpct;i,ons' for the use of -GENERAL, , 




i 

■V ■ " » : * 

*Flextape parameter input is not discussed in this report because on-line 
parameter input and off-line code checking has been more mdely used. 



Logic ' - " - ^ 

Tutorial, A tutorial logic is designed to lead a. student through a 

fixed s equable e of topics with provisions for branching to specialized 

. ' ' ■■ ^ 

lesson elements at indicated places in the sequence (Figure 1). The logic 

I 

presents' basic information and examples and asks questions covering the 
material presented. The student composes answers to each question,, and, 
when he is read/, he asks tKe system for a judgment which is provided' 
immediately. In a tutorial log[ic, df the stv^ent finds that'^a question 
is too difficult, he may branch to a- "help*' sequence. Tutorial logic, also, 
may offer the\?tudents br9mchi,ng to more difficult work. Programmed evalua- 
tion of a student's response can al?o be used to^^rescribe involuntary 
branching to remedial or challenge sequences, / 

Inquiry , An inquiry teaching- ibg^ presents a studertt^itK..a problem 
(or problems), requires him to specify what information he needs in order 
tQ solve- .the, problem, and-then provides computer responses to his questions 
(Fikupe 2), In this way, a student can solve a problem usin^ a strategy 
of his own df-.vising. Several types of tree-like branching are provided 
in an inquiry logic for information retrieval by the student. The logic 
usually provides judgment of the students* answers also. 

The logic of Program GENERAL , For program GENERAL, as is customary, in 
vthe PLATO system, the ins'tructional' material appears at^ each student station 
on the student's screen ^s an'image from the ''electronic book", (or slide 
'Selector), on which is superimposed an image from the ^electronic black- 
board", (or storage device) (Figure 3) , The principal material presented 
is designated as the wain sequence and the slides in this sequence are > 
' Called "ma-ip pages"; Problems for the stydent to solve appear on these 
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pages. The student writes his answers to thQ problems on the screen by 
typing, using alphanumeric keys which are arranged irtstajidard typewriter 
keyboard configuration. It is customary (but not mandatory) in, most 
lessons to prevent the ^student from proceeding to the next p§Lge of the main 
sequence until all answers to the problems are filled in.^nd are judged 
corr,ect, . ' ' 

^ the student has control keys as well as' alpha^fiumeric keys available on 
his keyset. The control keys allow him to contiiwe or reverse paaes, take 
him to various branches for information retrieval or help, and alXow him to 
obtain jyd|t!refnts. After he has composed his /answer, the student pushes the 

JUDGE key. If his answer is. correct, OK iy^ploitte^ next to his answer. If 

■-, * .• ■ , / 

'his answer is. incorrect, NO, NQV-br SP plotted ''next to his answerrfle- . 
pending on whether the answer^ is ju4^d^ incorrect, n(?t t6inplete> or just 
misspelled, / , ' / ^ ' . 

While studying the problem/^ before or after answering it, a stud^t 
asks for help by pushing the^HELP key. The HELP sequence is.coramonl-y a 

0 * ' / ■ 

remedial sequence of pages of material to aid the student The particular 
help page preserited,ma>^ depend^on the kind of" wrong answer/ which th^..^student 
gives. An answer-dependent help page is cabled a "specisiiLjT^lp" page. - Help 

. \. , ^ ^ ' ^^.^-^ • 

pag^s need not be provided for^very' problem. HeJ^^^ges may present prob- 
lems of their dwn f03c^ the student to solve, just as the main pages offer 

> ■* . ■ ■ «« ' 

problems; however, the student ma/^^ave the help sequence at any time, by 

' ■ ' / . ' ■■ " ' " ' - 

pushing the AHA key, so that completion of help problems is not a requiris-' * 

^ ' ■/ ' • ■ ' " . 

/ ■ ■ * 

ment. . ^ . % 

Occasionally the lesson autJ\or, or ^teacher, has proyi^de^ an optional 

problem for ^e student to solve. For this type of branching a key .marked 



"CH" (for. "chaUenge") is provided. The challenge key presents a sequence 
Of pages with problems for the student which are. usually more difficult than 
those in the .main sequence. The choice of whether to try the" challenge se- 
quence or not is left up to the s.tudent. He returns to. the main sequence 
at wi^Fby pushing the CONT or REv 'key. The design of a tutorial (or " 
tutorial-inquiry) lesson aids the poorer student by m^ans of the help 
secluences and caters to the better Student by means of the challenge se- 
^gutijces. / ' ' . ' . ' 

,;■ ^^|o^mation retrieval ^(othep: than HELP sequences) is available in 
progr^ GENERAL. The course in maternity nursilng UseS branching entitled 

"Investigate" in which; a student can' do simulated experiments or determine 

. •■ - /~ • - ■ ' ■ ■ ■ . 

results -of treatment, analyses- or .tests given under sp$cif-ied conditions: 
"Dic.tionary." in which definitions^ of terms can be found; and "Data" in ' * 
which general information is stored for the students on a series of. slides.* 
Other i\ames could, be ii^d to 'designate these branches or the control keys 
accesTsing these branches. Each inquiry branqh-^s asrsigned a key for its 
access and the ustial method of operation by the student is the typing "of 
a choitre of -,each condition, (01: term to be defined) until the desired situa- 
tion is described." The A||^ key is then pressed and the computer presents . 
the desired ^result. 'F,igure 4 gives a schematic picture of the ^ogic of 
program GENERAL shpwing the possible branching, with titles indicating thV. 
manner in which it is used_ in the ^lursing course IMNURSE. The student can 
always return to the main page sequence at ahy vtime.from any^branch by 
pressing the AflA key . • ' 

A unique feature;- in prograiji C/NERAI^'^^^'^^pi^ent"; mode. ^ Students ^re ^ 
at liberty in* any part of the ptogram to ma'ke a coimhent on the lesson by 



pressing tive "Conunent"^ key arjd typing a remark;' The teacher often gains 
insight i>rito tft^ success or failure of his teaching by studying the students 
comm-ents . . 




LessoiV Planning ■ ■ ■ - - ^ ■ * 

t . - ' 

Main text. An autTior of a lesson which will use the PLATO logic - ) 

GENERAL first blocks out the material, to, appear on his in sequence of 

p?iges. tio attempt is made here, it should be noted, to instruct the 

author in this procedure from they educational objective/ psychological or' 

pedagogical points of view. There are certain rules about format and 

Certain limitations within the logie, ^however, which must be, observed/* 

Those specifications affecting main p;^e descriptions^are listed below: 

^ 1. Each PLATO page may contain, 18 PLATO typed lines or 18 type- V 

I * • 0 . ■ « 

\ writet-t>^ed lines ^Figure 5) . ^ ; 

2i Each line may, contain 40 PLATO typed characters or about 45 ' 

typewritten- characters-. • ^ /'v 

3. A ^aximum of 12 questions. i5 allowed per page. A maximum of 
126 questions Vis allorved in one utiit or lesson. 

^ ■ > A 

4. The total number of pages (of any kin4: main, help...) in a,, 
lesson is 150. . / 

5. A maximum of 114 different slides is available for any one 

unit. Slide 0 is used for the *title page of the unit. Slides 

■ ■ * . * 

115 to 121 are used automatically by the program for the author' 
mode pages, .comment page and special instructions page, 

6. Each main page can have one sequence, of challenge page^ asso- 
ciated with it. Several main pages can have the' same challenge 
sequence. / 

7. 'Associated with every main page is an^ "overall lesson'* or ''global** 

page number and a "special effec.t". In a main sequence ordinarily 
■all the control keys are legal (operable) on any page with the 

*See Appendix V for^ummary of useful facts J - ^' 

11 1 • * 



exception of the challenge key (which may be mad'e legal hy: a - 

. ^ ■ ' >. ■ ■ ■ ■ 

"special effect'*)* At the option of the author a simple para- • 
neter change will allow a control key to perform a special function 
on that main page. Thephenomenom is kno\^ as-a "special effect". 
Each control key .can have any one of eight special effects asso- ' 
ciated with it on any one main page in the lesson* There are six- 
teen' control keys (known as channels) for which Special effects 
can be specified. Appendix I gives the special effects availa-ble 
* in the nursing program. The functions of the control keys are 

discussed in the section on Student Mode and the procedure for 
specification of special effects. is described. in the section 6n 
^ Parameter Input, 

Tovsummarize :- ' the-^x^^o^^^ main text pages by assigning 

main page and p^ge number^ ^o his pages, designating desired special effects, 
and iijidickting i^allengeySequences associated with the main pages. 

.^ncties . The author next designs the brartdhin^fjpages which he 'wishes 
Uvacilable^to the student, indicating at which poitits in the main page se- 
quertce t'here 'should be access to these branches. As mentioned in the general 
discussion of the logic of -program GENERAL, th ex e are four types of. branching 
available:, help, .challenge, iiiforwation retrieval, and comment branches, 
, General rules for the branching ar-e:^ 

^Help (or special help) . Each question on a page in a main sisquence 
i^^^ . can have up to six help pages assigned to it» 

' Each specific wrong answer' can have a special help p^age assigned 
to it with up to six special help pages assigned to isix specia^l 
wrong answers for any one. question on a page, , 
Help (or special help) pages may have questi^s on. them; but. there 



are no help pages asJK^S^ed with questions on help p^ges. 
Challenger pages > Elicj™^^ sequence'%^haves like 



a main 



page and can hstv^m^nsx^exs jjj^ and special heiioi, pages^ 



The maximum number Q^^c$'adKtenge/]^^es. is six^ 



The same challenge^^|^g|k^^| p^n Sg* assignfd to several jnain pages 
Information re,trievaU D^ g ^ * 
General reference materj^|^ %(DIta jp^^esQ . Inf^j^atiDll may be 



stored on sli,des which If elfevailabl^ to the student from any 



page in the lesson, i.e.,>l^t| of standard data, normal criteria 
etc. The pages are usuali^>e£jgg#eed'lbo as ;»Data" pages. The 

student examines the data/^t^g^^^in sequence using the-: CONT key. 

'. *^ '■ ^ ■ .... ■ 

A data sequence may contain as pages iii sequence ais desired. 

The first data page f ust be ntsimb^^d 147. 



ictionary pag^s . Inf oration such as definitions of terms -may 



be presented on*pages..on which thg name of the term desired may 
by typed by the student and the pr^s of the answer key causes 
the computer to respond with the definition for the desired term. 
The first dictionary |)age must be number 148. . i ^' 



Investigate pages . Many patterns of investigation' sequences are 
possil^le. Some of the possible patterns are: 

Choice indicated by student ^ slide change 

* ^ computer response 



— — — Slide change plus, 

computer response 

A sequence of pages with such choices may be s^t up with the 

final ' computer response being dependent on previous choices. 

The general rules for investigation pages are: 

14 . • 



1. liie first page ^1 th6 investigate ^sequence (the page seen ^ 
when the INV key is pushed) is alv/ay: page 149. ' ' * ' V 

2. On page 149 there ^ may be up to five choices made - i. e,, 

five different types of investigatiQn available to th^e student. ^ 

3. The ANS key always gives the computer's response to the ^ 

/ < \ ^ ^ . . _ - 
student's request exc'fept' in 'the case where the CONT key is 

' , \ ' ^ ' •• 

to be used in the Investigate' Mode to ^ead a-'student through 

a sequence of illustratiye pages for his ^"investigation" J 

(See Parameter Input section.) 

4. The student can move^between the DATA, DICTIONARY, and INVES- 
TIGATE branches at will by pushing the appropriate keys 
(DATA, DICT, INVEST), ' . - ' 

■ ' ' - "V^- ■ •- . 

Comments . 'The comment slide is .always' slide 116. 

■ ■ ... ■ <\ ■ . -■• 

The student can type up to five line^ of cdmments,^ erase the fiVe t 

lines and type f^ve more lines,. (Th^ erasures are stored and are 

retrieved by the teacher in the* response- analysis.). 

The AHA |cey returns the student to the main page sequence. , 

Projgram GENERAL automatically as,signs the comment and^mitlior slides. 



\ 
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Student Mode » ^ 

Control Keys . Figure, 6 shows the PLATO keyset with both the alpha- 

■ ■ '. ■ * » 

numeric ^nd control keys illustrated as they were labelled for the version 
of progrkm GENERAL used fdr the maternity nursing cours^ IMNURSE and for 
the electrical engineering cour§e, EE 322, Labels approplriate for any 
lesson material being taught may, of course, be substituted. ^ 'All. alpha- 
nuraeric characters are In a -standard typewriter keyboard airrangement; 
Usually upper case (capital letters J. are used for the printing on the 
'electronic blackboard. ^ Other scri|)t could be available if desired by 
using an appropriate character list in the' source pro^am.^ Symbols such 

•as punctuation >s'yrabols or special drawings are also avaiiable, usually 

' ' a- *4 ' ■■■ _ ■ ■ I ' ■ - 

appearing oh the keyset as upper case symbols typed by holding ddWn SHIFT 

. _ / ■ , ' ' s- ■ t ■ ' ' , > 

.and pushing the "appropriate keys^ . . ; 

The use of the control keys, listed alphal)et:ically,: ar# -explained 

*> - ' ' ' . 

below: * " * . 

AHA! (AHA) + SHIFT. To return from any page in the' J^ielp sequence 

■ .• • ■ ' ■ V '*^' . . : - < ^ ' . . . 

the comment pj^ge, data, dictionary, or investigate" sequences 
• •» 

. • the student pushes AHA! . He. then Reenters the main sequence 
at th^f)oint from which he branched. 
ANS . (answerj SHIFT. If the student caftiiot obtain the correct 



ansv\'er, ^e can ask for the' right answer by holdi/ng douTi the 



BKSP. 



^HIFT key while pushiiig ANS. The ANS k^ is also-used in 
the' Investigate and Dictionary sequences to provide the 
computer response to the student's inquiry, 
(backspace] + SHIFT. The backspace erases the last char^- 
ter typed (including the 'space' and tlie 'carriage return' . 
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characters), and positions for writing a new character. 

This^ Ijey initiates judginent of ^he student's answer. The 

computer response depends on the judging routine indicated 

in the program for that question, and is QK for a cotrect * 

answer, NO for an incorrect Vnswer, SP« for ^ spelling error, 

NC. for an incomplet^e response, or i?Tesents a new slide. 

(coimnent) + SHIFT. At any time a studenVmay make a comme'nt 

* \ 

or suggestion , by entering the comment mode\ith this key , 

(continue) Tilis key moves the student to the next page of 

^the main sequence softer all questions, if there are any, have 

' * - ■ " ■ ii ' •■ 
been answered on the current page. The CONT key also moves 

^ the student to thev^itext page within the challenge,' data, 

help:, investigate (there are some exceptions) and dictionary 

sequences. * IVhile on the comment page or the last page of 

the help sequence, pushing CONT has the same effect as pushing 

the AtlA key, whereas on the last data or dictionary page or 

the last page of a "continue" sequence in the investigate 

mode, pushing CONT takes the student to the first page' of 

the sequence again. ' 

(carriage return). This key is similar to the carriage re-- - 

turn on a typewriter. It shifts the blackboard writing 

pbsilion to the first left-hand character position of the 

next line on the page, • - 

(control). This key is of no use to the student. It is only - 

used by the author or teacher, ' , » . 

(data) .+ SfllFT. The key takes the student to a page or sequenc 

# 
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* of pages providing „use£ul information, 
DICT (dictionary). Pushing the DI€T key presents a page or se- • 

quence of pages coritaining lists of terms whose definitions, 
/^'^^ ZBXi be obta^ined from the computer. . The. term is typed by 

/ • ' ^ . \y ■ . ' . ' ... 

. --tire Student exactly as it appears in the list ajnd^the ANS 

• ■* ■ - * • ■ gt ' 

key is pushed. The computer writes the definition on the 

student's screen, ' - 

• ■ . 

This key erases any ."blackboard" writing whichthe student 
or the corhputer has witten on the student's screen; ' 1st is 

tal era^e" for the whole screen; but, in the case of 
more than one'^^answer on 'a p^ge, the answers are all replotted 
except for the\problem under consideration. 
HELP If th^ student koas not.or cannot answer ^ question correctly, 

he car push the llELP key to ask for help (which is available 
for most questions) . The help sequenc-e gives hints or 
additional information to aid the student. 
INVEST ' (investigation). By pushing INV the student is presented with 
a page describing the investigations available to him. He 
(jhooses which one he wishes by typing as indicated on his 
screen. He then pushes the ANS key to elicit the computer's 
response. If another choice is indicated, he types the c.hoicjs 
and the ANS key will again give him the computer's reply. 
The AHA key takes him back to the main sequence; the INV key 
takes him back to the first page of the investigate sequence; 
the.CQNT, key is only, legal in the^ investigation sequence when 
, - .a series of consecutive pages comprise the information to be 
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, given to the student; the ERASf Ijey erases the last choice 
made by the student,- giving him the page on which 'he can 

'mak-e another "choice at that ■ level -of the investiiation;' ^he 
DATA and DICT^keys are legal -any^vhere, ifi the investigation 

■ sequence. , ' „ 

TRis key judges the student's answer., The computer's re- 
, spoHse to the judgment depends on the judger chosen by the 
author or teacher, ysually a correct response elicits an 
OK plotted by the answer; an incorrect response gives a NO; 
an incomplete response plots an NC. and a misspelled response 
brings an SP. Some judger S force help or special help paces 
for wrong answers, or the next irlain page for a cdrrect^ answer 
-provided all the questions on the page have been correctly 
answered. ' . 

(next question) . h-hen there is more than one question on a 
page, . the student may answer the questions in any order. 
The NQ key moves a small arrow which points to which qt^as- , 
tion the student is answering. , 
Cplot).. At points in a lesson where the plot key has been 
indicated as available, pushing PL will initiate special plot 
effects often dependent on p&rameter choices made by the 
student. . ' ' , 

Creplotl. This key erases and replots any blackboard writing 
which has been on the TV screen. If a s„tudent reverses to 
•previous pages, he can push REPL on any page to see what^had 
been written on that page. . * ^ ^ - - 
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REV ' (reverseX + SHIFT. This key moves the student, back to the 
previous page. It is necessaxy to'push JREPL after' REV to. 

' : ' • ■ V ' ^ ^ • . . . " ^- 

. * see the complete ^age -with* slide and blackboard wivitin^. 

* . ,• , . • ' ' ' - • ■ ■ 

' ■ ' ■ ■. > ' ■ * 

TlMEl '"^ Pushing tfiis ke^ adds one ^ to a number input* previously mado 

.... * ' • ' - *\ • ' ^1 \ 

^by the student I This is a key used for "day" .increments in 

. . . • ' ' ^ V ■ • ' " • ■* 

• special investigation seduences^in IMNURSE. 

' • • • ^ ' ' . . • • ■ 

* TIME2 Pushing this key adds, sevbn, td';^ number input previously , 

'^lnade by the studeiitt. This key is, a key used far "week" incre- 
ments in special investigation sequences i^" IMf 



Procedures AvVHien a ^student seats himself, at a terming^, liie will see 
on his screen an introductory page'-such as^, "WelQomi >p^>.;?£^^ an* equiVa^ - 

lent' (Figure 7) . H the lesson is a; new 'unit , the student pushes the CONT 
^to start the lesson^ is usually requirXjd to typ'e his -pame as; his • * 
t move £^r purposes "of ,^easy iclentification of tKe student ,v;'M?h. the sta-^v.. 
tion. He then proceeds to follow directions through the lesson, answering 
qties-tions in any order on a page/ judging questions, studying text, branch- 
ing to obtain necessary information for problem soj^ving, and J'eversing to 

^ ■ ' ■ ■•" . :-h " "^^ • ^ ' ■ • ' . • ', 

review his work^'^i^henever the sti^dent pushes a key v\/hich is not supposed 
to be available at that time in-t^^e lesson, an orange light at the upper \ 



right cornet of the^ keyset will ^ $;tart flashing on and off, indicating that, 
an illegal key has been pushed. .|thie flashing will continue until a legal 
k% is pushed. Students' answer are limited to 72 characters in length, 
although computer responses ina)^i^bei any length. Many teachers indicate for 
the student a half-way point i|i the lesson by a special "print-out" - "YOU 
ARE HALF-WAY TMROUGII THE LESSl|S"S or the end of the lesson by ''END OF LESSON" 
which locks the student out all further activity except review^ of previous 



pages. ..If the student is starting in oh a lesson on' which he had'been 
working the previods day, the firsjt key he pushes at the start of the se°ssion 

' " ' ■ * ■, ■ "-^ . ■ ■ ' ■ ■ . 

is REPL and not CONT."^ At the end of a sessiofi, the day's work will ei'ther 

be saved or the Igsson will be terminatfed by.the instructor. Th^ student n^d 

. ' " " . ,. - , "'" ■. . 

only rise and leave his station without making any special key input signify- i 

ing "I am finished", . . « - , 
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Welcome to PLATO 



Programmed Logic 
for 

Auto"matic Teachirfig Operations 



Name 




Figure 7 "Wel.come to PLATO" page 
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Author Mode ; ^ ^ 

Answer master . Before inserting the parameters pertinent to a given 
lesson using pLATO program GENERAL, it is recommended that a systematic 
collection be made of the necessary paj^ameter (information by preparing an. 
answer master (Figure 8). The suggested answer master form provides 10* V 
columns for entrres. The appropriate entries for each column are described 
as follows: n 

This column describes the principal use of the jjage, such •a'5 v» 
main, help, investigate, etc> Thus, for easyXiflentification, 
a main page might bh designated Wl, a challenge p^ge Ctfl, 
a help page HI, in the USE'column. ' ^ 

The total le$son or unit may contain 150 pageyB^ A* uffTque 
lesion page number C9r *Iglobal"'page' number), musr bd assigned 
every page of any type j.n /the' lesson. TJus^' this column 
lists the unique page number (between 1 and 150) assigned 
. to the. page, 

SLIDE # Each page is assigned a slide position number. This column 
lists the slide number (between 1 and 114), assigned to this 
page. If a blank screen is desired as a page, a blank, (or a 
fictitious) slide position (one containing no film) must be 
assigned to that page. If a slide is not^^ssigned to the 
page, slide zero will be selected automatically. 
EFFECTS The special effect number and the channel into which it goes 
is written in this column (see Appendix I)» The. set of 
special effects is associated witlT^ije main page, not the 



individual question. 
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PROBLEM, The problems on a page are designated for convenience by 

seqiiential numbers, i.e., first problem on the pag^ by 1, 
^ SQCond problem by 2, etc. No problem on 'the page may be^ 

indicated by the letter »T! or .by leaving the* column blank. 
JUDGER The judger number assigned to ^he respective probtem is 

listed in this column. The judgers presently available are 
^•c described in Appendix II. ' ' - . 

ANSWERS The acceptabl,e correct answers are listed in the ''answer" 

column. ' There can be as many answe^^s listed as desired, 
judgers 11 and 12 have special formats which are discussed 

in conjunction with the judger Xistings. 
SPECIAL WRONG ANSIVERS The special wrbng ansv;ers with which are 

associated special help pages are described in this space. 

The limit of special wrong. ^ansv;ers for any one question is 

si^x. Any answer unlisted as either a correct or an incorrect 
"\ • • ■ , • . ^ • 

answer is interpreted as a wrong answer unless "any" answer 

is acceptable under" :^ he provisions of the judger used (see 

.Judgei 1 or 9) . 

HELP PAGE(S) The help page or pages assigned to'a pi'oblem are ' 
listed in this column. The number designating the page is 

• 1 V,. 

the "global" page number. " * 

SPECIAL HELP PAGE(S) The speci^l^^Jielp pages are assigned* here in th( 
order in which the special wrong answers are listed. If the 
same special help is used for two oi^ more special wrong 
answers, the related global page number has to l^e written 
each time, ' 



To illustrate the preparation of an answer master an ^xampje of the ' - 
beginning of a lesson is given in Figures 9 and 10. Figure 9 shows .nine 

slides vof the fictitious lesson. Figure ^10 shows the answer master for 

' * - ' • ■ , 

tbe slides in Figure 9. 

^ . , -• _ * . ' ' 

'"^ Lesson or /'global" page 1 is the number assigned to main page This 
is the page on which the student writes his name* ^iKide 0 is used for this. 
No slide assignment needs to be* made for page 1, but a question must be indi- 
cated. Judger 1 is used - the. "any answer" judger. The special effept, 7 
in channel 1, allows the student tp continue uncoijiditipnally . 

Main^page 2 is lesson page 2 and slide I. No problems appear on this 
page. Main page 2 is lesson page 3 with slide 2 assigned to it and tv/o prob- 
lems appear on this page. The first problem has one correct answer, 5, and 
if help is desired T.t is found to be Jess'dn page. 5. Tffil5 second problem lists 

tr \ 

two correct answers with regular help (page and tKo special wrong answers: 

. ■ . ■ ' ■ ; \ , "■" ■ ■ 

for the first one, 8 (special help page 6), for the second 2 (special help 

, ' • 
page 7) • AH other incorrect answers for problem 2 get help \from page 5. On 

' '.' 

main page 4 (page. 4, siide 3) there is no help for answer R, but there i-s 
the same special help for both possible incorrect answers on both problems 
on the page. In .this example of a lesson there is also one dictibnary page. 
The first dictionary page is alv/a)^s assigned lesson page 148 (see Branches, 
page 13). ' r ^ " - 

Pc^raneCers . Having constructed answer master sheets', one is nov; ready 
to. input the parameters for the lesson. The input. is usually carried, out 
on-line from a PLATO, station as more than^one person caHauthor at once,^ 
Parameter iyput .from flextape is also possible. A special program to, print 
out the paramcterlT^wJHQ^ have been entered into the program \s available for 
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Name 



please 
-push 




lib 

Pa^e 0 
Slide d 

M 1 
Pago 1 
Slide 0 



During our everyday life-, we do ^' 
calculations using Base 10;^our 
currency Js an example of this^- 
This prwbably starred with-^the 
fact that we have ten fingers. 
But. 10 is hot the only base that 
man can work with>'we can use 
Base 2, Base '3* or in fact, any 
nuirber as b'ase, ' ' ^ 



Before we proceed, llet us do soine ? 
reviewing and work a few probleins 
in decimal (that i^» base 10). 

Solve the following: 



2 ♦ 3 

2 / 4 



Fill in the answer boxes with the ^ 
appropriate letters 

(2 X 18) ♦ 3 !« 



A « ^6, B s 39, C = 42 
(6 X 7) / 2 = 



A = 21. B = 22. C 
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You are* multiplying, 
not dividing. 



SP I 
Page 6 
VSlide S 



Once a student was asked to square ^ 
21 without using paper and penciT. 
So he first turned 21 around, which 
is 12, and everybody knows that [the 
square of 12 is 144, then ho tutned 
144 around, which is 441, and ob- 
tained the square of 21. ' j 

Take a closer look at your problem. 



SP 2 ' 
Page 7 
Slide 6 



Think, don't hui^ch, like a stud^n* 
in arithmetic class, when told ^o 
divide 16 by 64. simply Crossed 
out* the 6*s and obtained one* fourth 



SP 3 
Page 8 
Slide 7 



NO HELP 

If you do not, know hpw to solve 
this problem, you may just as 
well forget the newarithmetic. 



Dictionary of Terms 



Arithmetic 
Base 
Uecimal 
Division 
Multiplication 

Type name desired 



Nupber 
Root 

Solution 
Subtraction 



Diet 1 
Page 148 
Slide 8 



Figure 9. Slides of sample lesson 
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^ checking the input parameters, since parameter input is So 'detailed. Be- 

cause of the length of program GENEkALi the program was divided into three 

• " . y ' 

parts and the authoring procedures are carried out in three stages, 

'The program for authoring ^he parameters which include main page assignments, 

challenge assignments, special effects, lists^ of available dictionary words, 

names of investigation choices, and the strings t)f computer responses used 

in the dictionary and investigation sequences, is called GENAUTH, This pro- 

gram is separate from the one for input of the description of each lesson 

page. *The la^tter procedure tal^es place from an author mode available in the 

main lesson program, program GENe'^L. k third program,. pi^Ogram GONSTNT, is 

used to input the special .arrays used in the investigate subroutines. It 

does not matter whether the GENAUTH or CONSTNT parameter input is done be- 

fore the page' descriptions or not. The three operations f^an be performed 

in any ord^n. A diagram summarizing the three authoring procedures ^app^rs 

in Figure 11 , 

■ ♦ 

Authoring procedures using program GENAUTH . 

1. Molint parameter tape on unit four, GENAUTH binary on unit two </r three. 
Read in_the program (catorun, genauth, i, 1), push door button, hit 
start - 

2. Enter tke author mode by pushing "L'' while holdihg down CTRL and Sl^FT 
a/t^-he^same time. Figure 1-2 shov:s the slide which will appear. This 

^\ P''3^^-i^ th- cn^.ry pn^.c of the avithor mode for bath GENAUTH and GENER.^L. 

3. Read in previously written parameters from magnetic tape. (Remember, 
tapes are mounted on tape unit 4.) If one starts v;ith para:meters pre- 
viously written on magnetic -tape and one V'ishes to add to or change rhem, ^ 
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SH<i« 
asstsncient 



Answer position 
Judj;er Nos. 
Answe rs 
Help pages 
Assignnents ' 




D • IdxlYt 
G ■ C string 
M • M.un 
P - Pjjj.» 
S » Slid? 
P(r>>b) ■ P rob Ion 
R • Re Id " 
W • Write 



<0 



Figure 11, 



General flow diagram for '•author** procedure* 
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Type a number from T to 150 and push 

P for page description 

M for main page- description 

(Main page number must be between 1 and 
last page described) * 



y 



W to write (binary) on tape 4- 
R to read (bi^tary) i from tape 4 ' 
F to \ead (BCD) -from flex " 



Figure 12. Author mode - entry slide 
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.one first reads from tape four into the memory the previously written 
parameters by pushing "R"«^''TT^arameters are stacked, see instructions 
on page 51. 

Enter or change parameters. 
Main pages (see Figures 13 ^d 14) . Type the main page number and the 
letter ^W\. The follov;ing will appear on the screen; (supposing the 
number i$ a* "1") , . ' » • 

MAIN PAGE 001 

PAGE 000 . ■ , - • EFFECTS 000 ' 

% ■ ■ a 

a. To indicate correct lesson page number as'sociated the main 
page: type '..!C", then the number desired^. and. CONT . Suppose the 
number desired is "L", the screen will show: 

MAIN PAGE Q02 

PAGE 001 ' ) EFFECTS 000 v 

b. To^advance a mairt page and page number by one:^ type "A" . The 
legen^^ia^a. above would become: 

MAIN PAGE 002 ' ' • * 



PAGE '002 \ ' ' - , ^ EFFECTS 000 



c. To delete present main p^ge: type *"P'\ 

d* To insert main page number: ^ty pe ^^I'V . * ' , 

e. To reverse to previous main page assignment: pfeess REV . 

f. To see next main page (if already assigned): pres^^s NQ > • 

S pecial effects (see Appendix I) > /'"'^"'^^ ^ ' ^ ' 
Indicate main page needing spcciaX effect: type number and "M" > 
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Figure 13. 



GENAU7U flow chart 
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D N.Q. 



Author Mode 
Cenfro! Poge 



I I t 

C I D 

(Desc). 



1.:/- / I ; i 1 i r 

NX). ^ R C E . 1 Rev. 0 

^ I I I (r^o.y N.Q. (No.) 
A C 0 N O. i 

1 



0(t< ) = IDXLST a itHLST nomes 
G ' = G-Stfings 
^ ' 2 Warn page 
C\ .^.Chong^ 
I \ = Insert • 
0 ^ O^^ete 
N.Q. I = Ne>^t 

A ; = Add * -« . 

= Effects 
5 Reverse 

^ Remediol (or choilenge) 



(No.)r 



(No.) 

i 

Judge 



A N.Q. 



Figure 14. ' Simplified fioiv chart fpx authoring .GENER.U 
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^ To enter special effect ;- type E . Screen will show 16 zeros. 



0 -> 

.0 - 

0 

0 
.0 
• 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



. If 



Each ze^o represents a cliannel starting with channel 1 at the top 'of 

the', column. .To place a number in a channel^ press NQ which will move the 

^ ^' 

arrow verti. ^ily' one channel at a tim^ yntil it is opposite the desired 

channel. Type the number which v^ri 11 / replace the zero, then press JUDGE , 

Itie zero will be replaced by the number, Proceed to replace any other' z^ros 

by rumbers to designate desired spefcial effects. Then push CONT . You will 

now isee: ' ^ . „ ' 

MPAGE (ntinber) 

„ PAGE (number) ' ; EFFECTS (number) . 



The number after "EFFECTS" is not significant except that one eventually 
learns to identify the number which appears f or -^a specific special effect, 
such as "994" for "end of resson" (a 6. in chanaal 1). " 



Challenge Sequences . . " • . 

■ ' : • . , ■ /•■.,.' . . ■ 

1. IndiQfite the main p?ge needing the cliallenge sequence ( type nltmbef ; / 

then "M") . ' ^ . , 

2* Type "R" , t ype "A" , type ^the n.un1)cr of the first challenge, page; .yi^ss .J" 

ERIC ' . ■ '36 ■ ■ ' ,. . -'j^, 



CONT. To add a second page, type *'A'\ type number of second challenge 
• page, press CO^T , Repeat to the maximum of six pages allowed in 'the 
challenge sequence, if desired. 

\ ^ . ' 

3. Enter the special effect for making the challengeicey leafel: a /'l*' 



In channel 13 (13th zfero- i^j^jh^^^ zeros). 



IDXLST and ICHLST Entries. 
The list of names 'to be stored in the IDXLST and ICHSLT arrays may be 
authored from the keyset. In the I^^NURSE program, the list of dictionary 
terms Whose ^definitions can be requested is stored in the IDXLST -array; the 
list of request names used by the studeiit to indicate choices in tfie inVfCSti 
gate sequence is stored in the ICHLST array. The rules and procedures are 
as follov/s; ' ^ . ' 

1. The program scores the first eight characters of each naraeT 

2. Eighty IDXLST>;^tems and 150 ICHLST items are allowed.' 

.. - ■ • ^. 

. ^ 1.. Type, a nut^r between i and 80, followed by •a The 

number will appeay on a blank, screen^* 

2. Type "C" and then the first 8 char^ters in the word.-^ ERASE 

erases all the typ^d characters. BKSP erases one chsfracter 

. at a time.\ CONT stores the word entered arid replots the 

. word for cliecking. . * 

\ % 
^' '^^ scf next item in list: press NQ . 

4. To see preyiou,s entry: press REV . . ■ ' - ■ ^ 

5. To inscr^^a v/ord after the wrrd illustrated on the screen, ' 
' * ' type MI" . The items above the insertion are all aHvanced one 



position in the array. If there*>ir an item at position 80,- 

. it is drapped from the list, 

1 - ^ ^ - * ■ \ . . , , 

6, To delete the word on^ the-scyjetQa: type "D" , The items above 

the deletion are all decreased by one in p^!s4v^io^ ^he array 

7. To return to the entry page of the author mode: CONT > 



b. ICHLST , ^ 



Type ,a number between 81 and ISO followed by "D". The nurabe* 
will appear on the screen. The rest of the procedures are 
like those for entering li^LST items. 

/ 

G-string s. 

G-strings are strings^ of characters retrieved by the computer .by re- 
fereivce in subroutines to the ^'pi?opriate'*numl:>ers at which the strings are 
^t"Ored. There may be 250 strings in all. The stx'ings are priincipally jspd 
in "investigate" and ''dictionary" branches." The procedures for storing G- 
strings are as follov/s: - 

1. . Type a number between 1 and 2r'^, followed by a The number - 

will appear on a blank scireen. * 

2. Type followed by the string as one wishes it to appear.* 
ERASE erases all the characters. BKSP erases one character at ^ 

' at, time, CONT stores thte string apd also replots the sti-ing 
for checking, 

) ■' ' 

3, To see next string in the list: press NQ . ► • 

4, To see ppeviou? string: press REV . * ^ v 

• 5. 'To insert a string after the string appearing on the sqreen: 

type '^I", Each string already in the list above the number being 



inserted is advanced to the ne^t-^position. 

6. To delete the string on the screen: type "D" , Tlte ,items abov'e 

' J ' 

the deletion are all moved backwards on^ position. ' ^ ' 

r ^ V 

7. . To t-eturh to the en tTy page of the author mode: press CQKT , 

. # • ■ ■ ' 

Authoring procedures using the program GENERAL . 

The authoring from the main program, GENERAL, involves describing each 

unique lesson page or "global" page, assigning to it slides, pro'blems, and ^ 

' * ' ' ■ ^-1 - . ■ ^ • *- , • 

help pages (Figure 15). A more simplified tree-like flow chart of the same 

authoring appears in Figure 16 which may clarify the description of this 

part of the parameter input. ^ 

1. Mount parameter tape on uni$ four, GENERAL binary on 'unit two' -or 

^ thtee. Read in the program (catorian, GENERAL Of^rogram name, i, 
1 .) * »P^sh door button, hit start. . ^ . ' 

2. Enter author mode by pusfiing "L" while tiolding dovm CTRL and SHIFT 
-simultaneously.. (Figure 12 will appear. V 

3. Read in parameters from magnsStic tape four by pushing "R". (Un- 
necessai;*y procedure if no parameter^ yet entered.) (See also 

, stacked parameter instructions,) 

4. * Enter or change the description of a page. 

a. Pa g^e number : ♦ . * 

* • Jyp^ the overall lesson (oi global^ page number j followed 

*by a If a slide has already been assigned to' the page, 

the $lide \Vill appear with the leg-end written over it: "TYPE 

S.ORV". If no slide has been assigned, slide 0 will appear 

•with the legend '^TYPH S OR P ' - 
- ' SELnCT 'SLIDE*'. ' 



'concrol 
and pu«h 'L' 
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ENTRY P\Ce 
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Cont. 
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nuT-bcr 
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.Flow chart, for "authorriig" GENER^^L 

•* .45, 



4-0 



Author Mode 
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i 
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Judge S(psc) H P(os) ' A 



i 

(No.) 



xyi.J (Desc)- 



V V 



Tl 



ACID IM.Q. 



(No.) 



Mel^ Judge N.Q. 



F, 


= Flextapa 


■R 


= Read 


W 


= Wrire 


P 


= Poge 


s 


= Slide 


A 


. = Add / 


. C 


= Change 


D 


= Delete 


I 


= Insert 



N.Q. =Next 
S(pec) = Special Help 
H =Help 
.P{os) = Position 
GR-445 A' = Add 

CR-445 



Figure 16, Si na)li fi /i.ow char.t for authoring CENRR.A.L 
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Slide assigments : ' | , 

Type "S" . Figure 1^ appears. < 

1. To assign slide to page: Type the slide ^umber (positiort 
on slide sheet) and CONT. 1 

2. To change slide to another- position. assignment : 

type the new slide position numbgr and COHT . 

Problem (or qufetion) descriptions : , | 

, . ■ • i t 

Type ^'P" . The slide appears on which the problem is located. 

1. To assign or add a probl^ to a, page: tybe "A". 
Figure 18 appears.- ,The problem is now fujrther de- 
scribed as follows:^ 
a. Position. 

To position the problei^ on the page, type 'T" > 

' / . • ' 

This allows one to m/ve a small arrow around on 

the screen to pbsit/ion where t;he fir^t character 

should appear wh)en«. an answdi* is inpuj^ for that 

problem.^ The arrow appears original; 

upper left-hand corner of the screen 

arrow has been prop^ly positioned by using <t]\e ' 

keys listed below, press CONT to rec<})j:d. the position 

in the computer memory . ■ 

•yC" moyes arrow to right 
moves arrow down 

"X" plus CTRL moves arrow %o left 

"Y" plus CTRL moves arro^' rip 
. moves arrow to right (^mall increments) 

"J" moves arrow down (smal] 



.y iti the 
' IVhen the 
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t7 



increments) 



Type -^lide number (from l^to 114) assigned 
to page, and then push 



Cont , 



g\jl^ 17. Slide instruction page in author mode 
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Push P for position of answer. 
Push Jud^e for judger number. ' 
Push A for answer description. 
Push ^ H for help sequence. 
Push S for special help. 



Figure 18. Problem description slide in author mode 



ERLC 



w i 
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Npte: do not be alarmed the ppsition of the arrow 
when "P'' is first pressfed, The position is nor 

necessarily that of the conrect previous position. 

■. . " \ ■ 

Just position the' arrow where you want it to be for 

! • • • * 

this particular problem. 
Judger. 

. *• 
To record judger number for the problem: press JUDGE ^ 

type the number ^ and then press CONT» The judger number 

for the problem is thus recorded, *The list of pbssibie 

judgers is in Appendix II. , If the judger number has ^ 

not l^een assigned, the legend "JUDGE=jO" will appear 

on the screen when return to the entry author page is 

^ attempted.^ The legend is a reminder that there must 

be a judger number assigned to every problem, Vlhen 

"JUDGE=0'« appears, push JUDGE,, the appropriate judger 

number and CONT' to correct ,the omission. 

Answers, 

1. To enter answers : type ''A", then type the ans wer , 
Press JUDGE to add a second answer, (Repeat pro- 
cedure for moreO NOTE: ^'ba^lcspace ^erase" does 
-not operate in this author mode as yet./ It will 
be added in the future,* , 

2. To^ enter special wrong answers : type the answer 

in a set of correct answers, but press HELP instead 
of JUDGE, 

3\ To end the ans\;er set : * press CON T, 
'45 



Help pages ^ 

^* To assign help- pages to the question being described 
type VH" . Slide 0 and the legend PUSH A". will 
appear on the screen. Push I'A", the number of th.e 
help, page and CONT . The d'esired page will appeat 
with ti^^fcgend HPAGEl overwriting it. 

2- To add mo^ help pages to the series (maximum 

limit: 6 pages) press "NQ" and repeat*-fe^e opera- 
tion of pushing "A", a number and CONT . Each "< 
successive page will be designated HPAGE 2, 
HPAGE 3, etc. 

3. To end the, help page sequGnce_ : - press CONT . 

Special help pages , 

To assign special help pages to special wrong answers: 
^yPg "S" ^ Slide 0 and the legend "PUSH A" will appear. 
Bush "A" the number of the help page associated with 
the first special wrong answer 'and CONT. The desired 
slide will appear overwritten with the legend" SPHEPl. ' 
Adding a second special help page (see ^procedure in.' 
the previous section on adding help pages) assigns the 
page to the second special wrong answer described for 
the problem. There may be six special help pages assigned 
.to six special wrong answer. ' , 

Termination of problem d e5C^ijjptj_Qn! press CON T. 
The slide on which .the faroblem was being described 
appears with the arrow in the proper position for 

that probJen. One can now add another problem (page 42) 
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inspect, change, delete, or insert a problem or return 

to thp initial author page (see below) . 
To change or examine any part of the. problem description: 
position the arrow *to the problem to be^ examined by pressing 
"NQ". Press '^C" . Figure 18 wili appear. The changipg or 
inspecting procedures are: ' 

a. Position. • 
Pressing "P" allows the arrow to bq moved by. the keys 
indicated previously (i.e., "X", '"Y"', "I", "J") • 

b. Judger . i - . 
Change the judger by proceeding as if a judger ha:d not 
been entered at all. The new judger number overwrites 
the old one. 

c . Answers, \ * * ' ^ ] 
Press "A" . The first answer in the list appears. Press 
'^\Q'' sequentially to exatnine the answers one by one. 

An anticipated correct answer appears "i^ith an "OK" ' 
beside it; a special wrong answer will be followed by 
"NO". Answers are deleted or corrected by erasing them. 
A replaced answer apg^^o;^ at the end of the list of ans- 
wers. Asking for the answer in the student mode pro- 
- - t\ 

duces the answer on the screen which is the first one 
• in the recorded list of answers. The order of appearance 
of the answers bay be checked on-line by seeing in (vhat 
order answer^ appear aft^r pressing* "C" and then *'A" in 
the "examination. of problem" procedure. » , 

, - . A7 ■ ' ■ ■■ 
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d. Help or special help pages* • . " 

1. To change help pages: press "H" (or "S;'), "C", ^ - 
'•■ . - .. . . • i f 

• the new number, and finally CONT. . , ^ 

• ^x~" ■ ■ ■ ■ • ■ . 

• 2. To examine the help sequence : press "H" (or "S^')\ 
and then "KQV as many times as is necessary to ' 
take one through the sequence. 

3. To delete a problem: position the arrow to the problem to, 
be deleted by pressing *'NQ*'; Press ''D" , 

4. To insert a problem: press "KQ^ ' -to position the arrow . to* the 





"probjem after^whi^i ther insertion is to Occur. Press "I" .- 
Then describe the problem. 
• 5. To return to initial page of author mode:' pr^ess COXT twice, 
cribe special pages. 

Help pages : ■ ' \ 

Help pages are described in the santp mariner as regular pages on 
which problems appear. There can be no help pages, however, assigned 
to probleri^s on help pages. 

Data p a ges : ' ' 

1. Assign ^age 14^ to the first page in a data sequence: from 
initial author page, type 147 and "P". Pt€S*'s "P"again» 

• / ■ 

2. Add a^^roblein to page 147: press 'VV% Leave the position 
of Xlie arro\; in tl'ie upper left-hand corner of the screen. 

3. Entar the first page in4:he data sequence (after pageM47) 

as help page 1 for tlie p^roblem on pa'ge 147^, and- the last page; - 

. " • . ■ \' 

. in the data sequence as lielp page 2: type "tP , '''A**, the numbgi* / 
of first pag e in scqucnce.j, CONT , "A'', numbe r of last pa ge in 
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sequence, CONT, Use Judger 1. Return to initial author 
^ . ' page by i!)ressing CONT twice. . / 

4, Assign .glides to -the rest of * th^ data pages being sure jfkkt 
th^ data pages (after data page 1) have consecutive Overall 
lesson"' numbers . Example: data pages: page 147, 87-90, 

^ y slidesTaS, 67, 69, 70. 

■ < ^ — ^ • •, ^ 

.y " ' ^ HPAGfil = 87, HPAGE2 = 90 ' \ ' ' " 

Dictionary pages : ' - ^ 

1. Assign page 148 to the first dictionary page: from initial ^ 
author page, type 148 , and "F'. 

2. Assign^ tlje- porrect slide" to th'e first dictionary pago Cp- 146). 

3. ' Pr^ss 'T',' again. ' , 

4. Add a problem to page 148: press "A'\ . . 
Position the arrow to the place v:here the dictionary wprd is 
to be typed. Use judger "1". 

5. Enter the first page- number in the dictionary sequence (after ^ 

. 148) as help page 1 for the^ problem on page 148, and the last 

' ' ■ . ^ ' - , ' . - ^ ■ . ■ fi. •.. - 

page In the dictionary sequence as help page 2: type "H" , "A"y^ 
number o f f irst page in sequence, CONT, number of last 

page In sequence^ C ONT . ^ * 

6. "Return to the initial author page by pushing CONT twice. 
, ' * . ' ■ - •* * 

7. V Assign slides to the rest of the dictionary pages being .sure 

that the pages after dictionary page 1 have consecutive page' 
numbers (sae data section) . . ^ 

8. Place a problem on each dictionary page positioned where the 

* • • . ■ -J ■ 

• dictiQnary v^orcMs to be typed . Use Judger 1, 
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Investigate pages ; (see Appendix III for details of the Inves- 
tigate subroutine,) 

1- Assign page 149 to the first investigate Slide. 

. ' ■ » ■ , ' ' . ft . 

2, PlaccPia problem on the page if the studen,t is to type a 

choice, positioning tfie arrow where the choice is to be 

typed. Use judger 1. Place a "l " in HPAGE 1. If there 

is a' second choice on the page, place a second prohJLem on 

^ : . ■ J ' ^ 

the page and a "1" in HPAGE 1 and a ".1". in HPAGE 2 for ,the 

. ■ ' ' . \ \ y 

second problem. If the -student is only to "continue" 

through 4. series of consecutive slides, place a, '*99" iti 

HPAGE 1, the initial page number oi the sequehce after 

149 in HPAGE 2, and the final page number in HPAGE 3, 

Leave the posi^tion^row in the upper left-hand corner in 

this case. Return , tp initial author page by/ pushing CONT 



twice, : ' ^ 

••■ -" ^ , ^ r 

Assign slides to th^gs^ptfi§r investigate pages. If the stu- ^ 

"* * ^ ^ ■ ^ '. ■■ 

dent is to indicate a clvoice on a page, position the arro'w * 
accordingly. Enter numberV-in the help pages whit:h are 
, the 'appropriate "flags" for the investigate subroutines 

(see Appendix III) ; \ * .^^ 

■< - * ■ 

, . ... 
Authoring procedures using program . COXSTNT , . 

' ^ Program^ CONSTKT writes on the p^iraneter tape the special arrays used 

in^the investigate subroutines (Appendix III) . source program contains 

the array Jfor the "ahvays acceptable" lj.st of words used by Judger 11, tljie 

key.v;ord judger- One then^ inserts in the program any ofher arrays needed. 

Tl\e program is next compiled in the usual PLATO manner and react into the 



computer The parameter tape is then ni.. . • w 

. ^ ^hen placed on unit 4, an^ key "R.. then- 

r^ads any alre'ady , bitten parameters int ^ 
'writes the. '»-^e-s.xn,o the program. Pushing key -W.'^ 

"\ ^fi^i" °n the magnetic tape with th. . ' - 

wpe with the arrays propei'^^y f.iiied 

■ P^ameter c ode checking, ' 

t-.Kiwi,. Follow the procedure: • ^ 

1. Mount parjimeter tSpe on unit 4. - • * ■. 

2. 6A7Q^',PRiNT,i,i, , - • . ° 

' button, hit. start. , ^ " 

Press, "R". This "reads the parameters into th. • ' 

. f anierers mto the computer memory. 

-s ..p.., ,r,e parameters, .re Wdiately print^. on the line- 



4. 

5. - 

printer,. 



PHf£3i££Jtackina. ' . 

~ . ' . 

The paraniGters for- sever-] ' " . 

i>t.i,erai lessons may be st^rl-oH «^ 
for ofFin- . ' y DC stacked on one magnetic tape 

The proccfJures for" para-eter" st^ri-- " • 

, ^ ''''■•^^^^ stacking are as follov,s: • 

, 1. .Mount binary of pxoora,^ GENERAL 'on unit Mount ' ' ' 

'^'o'-'n^ parametpr tape 

on unit 4. Mount s-ntclt t^^^ . » 

j • ^--i^-iLcit tape on unit 3. .■ 

• ^•""---Read_ in program: \ . " . ■ 

• - CAT0RUN,GE,NER.-\L,2,1. 

3. Enter the author node: COXjROL, SHIFT.. "L-. ^' ^ " ^ " 

4. ^ Read in p.nM::.eter. by pushing "R-.. ' , 

See footnote, page 2. ^ . \ j. = < 



^5. Replace tape on unit 4 wi^h tape on which parameters are to be 
stacked. 

, 6a.\Por first set in stack: press 1 and "W". Parameters ivill iv-rite 
onXtape on unit 4. ■ ■ ' - * 

b: For any except first set in stack: press the number for i the 

position Xn the 'stacft, i.e., "2"... and "W". -The parameters are 

automatically witten on ti»pe.3, the tape on 4 positions itself 

to write the next set of parameters at the end of those already 

on, the tape; and the parameters on 3 are then copied .onto tape 4. 
... . ■ , ' ' ' 

The procedures^ for using a set of parameters on the^ stacked tape 4s 

as follows: '.• 

1. Mount the binary of program "GENCRAL ^n unit 2 or 3. Mount 'the 
Stacked tape on unit 4. 
-. 2. Read in, the pfogi-am''t CATORUN,GH^^ERAL,i, 1 . 

Enter the author mode: CONTRGfL, SHIF^T, "L'\ * ■ ^ 

Select and read'in deaired^xameter set, by j)regs>.xng the set 
n umber and '^R*'. .The coiy{iter searches the paraTnetei^ tape for 
the desired set number /4nd reads in that set of parameters. 
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Data Obtained for Program Evaluation (DOPE) 
Doping > • . " 

The usual method of recording student responses records in binary for-^' 

\ ' . . * \ ■ 

mat the student number, key number; mode number and time (in l/60*s of * 

a second), plus an identification tag for the session. In addition, pro- 

gram'GENERAL stores extra dope information: namely, the page number, 

problem numberi and. time spent in various special modes, the ^judging result 

and th^ fact that there was a coded computer response or not* 

Dope Analysis^ i ^ 

Several programs are available for sorting and analyzing the student 
responses. The most simple lists all the key pushes sequentially by 4cey 
nane for each student. Other .programs allow the instructor a-choice of 
items to be listed such as conunents only, time taken on the lesson, etc. 
The^Evaluation gi'oup (formerly the SI Px A group) of the Computer-based 
Education Research Laboratory has dcveloped^a variety of analysis techni- 
ques, < Special acknowledgment should go to James Kraatz for his work on 
progranvs applicable to program GENER.\L. 
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APPENDIX I 
SPECIAL EFFECTS 



Channel 



Effect 



Result 



0 
1 
2 
3 

4 

5 

6 
7 



CONT key legal / 

CONT key i;l legal . 

GONT key executes EVAL 1 subroutine 

CONT key illegal if judger 11 sjiots 
duplicate answer. Must J^e used 
with a 2 in channel 9» 

CONT key executes EVAl/^stibrOutine 

CONT key plots YOU^ARB J^ALFWAY 
THROUGH THE LESSON 

CDNT key plots END OF LESSON 

Unconditional continuing legal 



2 
2 



0 
1 



REV key legal 
REV key illegal 



3 

3 

4 

4 



ERASE key legal 
ER{\SE-key illegal. 



0 
1 



JUDGE key legal ■ 
JUDGE key illegal 



5 

5 



p 
1 
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REPLOT key' legal 
REP LOT key illegal 



55 



Channel 



Effect 



Result 



J 



6 

■" , ■ 6 


0 . NQ key legal 
,1 , , NQ key il^legal 


r 

i 


7 

• • 7 * 


0 HELP key legal 

1 ^ HELP key illegal 

2 Allows change in helj 
ment for a particulai 
3 in channel '12 must 
this effect; ifie nev 
oi. c a cux cu xn une an 

/■ one page number per a 


i 

! ■ .- 

i • ■* ■ 

! 

1 page assign- 
problem, A 
be used with 
' help pages 
ay JrUV4, 
rray word. ' • 


00 , 00 ' 


0 Constructed responses 

1 . Constructed responses 


l,egal 
illegal 


9 
9 

10 "^^^ 


\ — —f — — 

I ANS key illegal 

'2 Judger 11 spots dupli 
i,x cia^ro 15 a o m cn 

well as this special 


# 

cate answer 
annel" 1 as 
effect.. 




0 ' ^ COMMENT key legal 

1 CQMMENT key illegal 

• 


' ■ • ^ 


' . ■ , ir 

• 11 r 


0 ' DATA key legal 

1 ' DATA key illegal 


^5 



12 



0 

.1 



PLOT key illegal 

PLOT key legal for subroutine 
PLOTSRL used in EE32-2 to'plot 
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1 R/L t ' , 

-*^ Cl-e )• v;hen L 

specified.. 



and R are 



Channel Effect ^ Result 



12 2 PLOT Key legal for plotting a - 

circle centered at (x,yj with radius 
R". X, y, and R are specified • 



12 

' ' ' t ■ 


3 


PLOT key -legal for subroutine 
PLpJlVAN used in IMNURSE to .plot 
arrois's whose positions are • 
stored m the array jpuvi. 


13 




CH key illegal 




•< 


Lin Key legal ♦ 


14 


0 


BKSP key legal (selective eras^ of 
.1 character) , jt 


14 


1 


BKSP key illegal 


15 


0 


DICT key legal 


• 


1 


DICT key illegal , 


16 


0 


INV key legal 


. 16 


1 


INV key illegal 
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APPENDIX 11 
JUDGERS 



Judger 

Number Description Judgment Response ' 



1. 


Poes noth:^ng. , • 


No plot. 


2'. 




riots UK tor all responses. 


3. 

t 


' , Number judger. Check signs 
(equivalent: signs are accep- 
ted, ^^0 sign, a "plus" sign, 
or fiSiir "niinii^" ^lom"^ in a 
ro^idre all equlkvalent) 


Correct answers -plots OK, 
. Incorrect answers -plots 

IN U 

■ • 


•■ 4. 


Letter judger. /Represses 
space$ . / 


Correct answers - plots OK. 

incorrecL answers - piocs 
•NO. - ^ ^ 




Tests fpr valid fi^^-point 
(integer) number.* 

• ■ * 


Correct answers - plots OK. 

mcorrecit answers - plots 
NO. 


6. 


Tests for valid floating- 
'point number. 


Correct answers - plots 0K» 

Incorrect answers - plots 
NO, ■ 


7. 


' . . ' ' • * ' ' . ■ 
Tests for valid fix-point . 
(integer) variable name. ^ . 
' (six characters or less). 


Correct answers - plots OK. 

Incorrect answers - plots 
NO, 


8-. 


Tests for valid fioati'.ig- 
point variable name (six 
characters or less) . 


Correct answers - plots OK, 

Incorrect answers - plots 
NO. ' 

— < ; : 


0 
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Judger 
Number 



Appendix II (Cont) 
Descriptioa 



Judgment Response 



9. 

1 


Allows student to 
his response with 
sponse written on 


compare 
a re- 

a sTide. 

■* 


-1 

Call5 another slide, but 
does not erase student's 
constructed answer. Stu- 
dent's answer receives 
nQj^if response no matter 
what it is • 


10. 


Spelling judger.'* 

r 


i 


'Gorrec-t answer -vplots OK. 
-.Misspelled answer - plots 

^ SP. 

Wr&ng answer V plots NO. 


11. 


Key word judger. 




Correct answers plots OK. 



-Incorrect answers - plots ^ 
NO and crosses out un- 
acceptable words. 

Incomplete answers - plots 
NC 

Duplicate answers - plots 
DUPLICATE ANSWER, 



12. 



Tolerance judger. Tests' 
numerical answer fcr? values 
within set limits. 



Correct answer plots. OK, 

Incorrect answers - plots 
NO. 



13. 



Spelling 'judger (Judger. 10) 
plus automatic presentation 
of, help slide Jo.r wrong' 
answer. " * 



Correct answers - plots OK. * 

Presents help slide for 
wi*ong answei . Upon return 
to question page: " 
Misspelled answer - plots SR, 
Wrong answer t plots NO, 



6i 
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Appendix II (cont) • 
Description ^ Judgment , Response 



Judger 11 plus automatic > ' Correct answers - plots OK. 
presentation of help slide 

for a wro^g. answer. Presents help slide for 

wrong^answer. Upon return 
^ to question page: 

Incorrect answers - plots 
^ ^ NO and crosses out un- * 

acceptable words^t 

«•'• * * . ■ .. ^ ' ^ . ' . ; 

Incofmplete .answers plots 

^ ^ NC 

Duplicate answers - plots 
DUPLICATE ANSWER. 



Judger. 4 plus automatic 
presentation of help slide 
for a wrong answer. 



Correct answers '-^vrpiats OK.. 

Presents help slide for 
wrong answers. Upon return 
to qu^tipn page: 
Incorrect answers - plots 
NO. 



Presents another slide in^. 
stead of a written judgment. 



Calls another slide. Erases 
student *s answer. Student *s 
answer is acceptable no 
matter what it is. 



Judger 4 plus automatic 

presentativ^n of help slido 
fox a wrong, ansv/er arid next 
main page for a correct 
answer . 



Presents help slide for 

wrong answer/ ri§5ct main page 
for correct anisweri 

Upon return to question page 
Correct answers - pl^ts OK, 

,. / - . ■ . \' ' ' , . , 

Incorrect answers - , plots 
NO. • 





Appendix IT (cont) 




Judger 
Number 


Description 


*■ • 

. Judgment Response ^ 


18. 

■■ 


"^Judger 10 plus automatic 
presentation of help slide 
for a wrong ansv/er and next 
^main page for a correct 
answer. 

* 


» • *• 
Presents help slide for 
wrong answer, next main 
page for correct answer. 

Upon return to question 
page: 

Correct answers - plots OK, 






Misspelled, answers • plots 

' ■■ . ■ ' ^ 




' ■ ' ' ' 


Wrong answer - plots NO. 

■ ■ ^ . "\ ■ ' . 


19. 


_ 1 r . . . « ^ _^ 

Judger 11 plus automatic 
presentation of help 'slide 
for a wrong answer and next 
main page for a correct 
answer. * 


Presents hel^ slide for 
\>rrong answer, next main 
page for correct answer. 

Upon return to question 
page: 

Correct answers - plots OK 




■* • ■ . ' . » 


Incorrect answers - plots 
NO and crosses out un-. 
acceptable words. 




■•X 

ft 


Incomplete answe;rs ^ plots 

NC. ' "* 




\ 


Duplicate answers - plots 
DUPLICATE ANSWER. 



20, 



Jiiidgcr 4 plus auto:..atic 
change to next main pig: 
on. correct ansv;er. 



Correct answer automatically 
changes to next main page 
if all ansv/ers are coirect. 



'?1. 



Judger 10 (spelling judger) 
plus a-utOMatic change to 
next main page on correcj: 
answer, ^ 



Incorrect answer"- plots NO. 



Correct answer- automatical ly 
changes to next main pa^e 
if all ansv^ers on page 
are cprrect . 



Jf Misspelled ansv;crs - plots 



66 



V\rbng ans'.v'ors - plpts NO'. 
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Appendix J I (cont) 

Judger ^ *^ ^ ^ ^ • 

Number ;^ Description Judgment- Response * 

22. Judger 11 plus automatic Correct ansv/er automatica 

- change to na^t main page chan'ges to next, main 

on correct ansv^er. - if all answers on pag1& 

r correct. • 



Incorrect answers - plot5 
NO and crosses out un- 
acceptable words. 




Incomplete answers - plots 
■ NC. 

^ ■ - 

V Duplicate answers - plots 
DUPLICATE ANSWER. . * 



r 



•V 



67 



V 



Further EJcplanatiion of: Judgers • , 

' Judger 1 Judger 1 is a "do nothing" judger. Since each problem must 

have a, judger assigned to it; judger 1 is the assignment for 

" , a Constructed responsd rec^uiring no judgment If judger 1 is 
- *• ' ' • ' ■ . 

used, one' must rememT^er to paf in the special effect for that 

. page whicl:i allows , one to continue to the next page regardless 
. Of the response/ a 7 in channel 1. The special effect need " 
noti however ,\ be entered on investigate, data or dictionary 
. pages which u^e >udge:^ 1. . " 

Judglbr 2 Judger 2 judges' all ansvters correct. An "OK'V is plotted next 
, , to the response when the'JUDGE Rey is pressed. , - 

■ ■ * ' \ * 

\ Judger 3 Judger 3 is a number judger ;v It checks signs and accepts^ 

' .equivalent sigris, such as no sign, a "plus" sign or four "minus"^ 

signs. A correct •response produces, an "OK" v/^itten ne^xt to the. 

answer; an incorrect answer is marked *»N0". 

Judger 4 Judger 4 is an alphanumeric character judger. It ignores 

spaces, I "OK" is wi;itten next to a correct answer, "NO" next 

to van incorre,ct ansi?er. ^ ^ . ^ . * 

Judger 5-S Judgers 5-S are judgers written for the cWse in FORTRAN pro - 
graiwng. ■ Each correct nyswer is judged "OK",/ incorrect answer 
is judged "NO". .Judger 5 'tests for a valid fixed point (inte- 

• • • ^ ' -. ■ / ■ 

, ger) number; Judger 6 for 'a valid floating point number; Judger 
7 for a \;-nlid fix#a -point Ci^i4>eaer) variable, name of ^ix 




characters less; and Judger 8 fqj ia valid floating-point • 
variable nanve of six characters or less. • • 

Judgcr ^ allows the student to compare his response with one 
afready prepai^d on k slide. .On pressing JUDGE, the^new • 
slide appeairs, but the student's answer remains plotted on 
the screeni ^ The hew slide must be assigned (and mounted , 
accordi^igly) the next conseci>t:ive ^lide number to the slide 
nuWer of the page, on whicb the question appeared^ The *'over- 
all" p^ge numbet* of the new slide is immaterial. The new slide 

• ' • . • ■ . '■■ ■ ■ ' ■ , ' -w 

|s not assigned a main .page number. 

' ,^ ' ■ . ' 

Judger 10 is the spelling judger. It indicates "OR'' for a 
cojl'rect answer,. '^'SPW 'for ja misspelled answer and "NO' ^ for ^ 
wrong answer. The judger counts as one mistake each omission, 
insertion, substatution or inversion.* TJ^^^niJlnb^^ mistakes 
allowed for an an,svier is orie-fifth tlie number of chai;acters«. 

in the answer ^ if tlie n]uinber is evenly divisible by 5« 

N • ■ ' • ' • 1 • 

If TP ' 

^;has a remainder, a,n 'additional mistake is^llowed. 

jMj^er li is tli:^ "key 'v;orJ^; judgei; which>allcws a- wide variety 
of answers with varying syntax. The judger not-only marks 
responses corx^ect with an "0K'\ incorrect with a but also 

indicates partially coxjrect answers by giving a response "NC' 
for"not ^complete" IMS well as' crossing put the words in the 
answer v;hich are unacceptabLe. In addition, if-thexe are 
sevci^al questi^on? on a page whose anSv^ers are ijoterchangeable, 

" ■ V • 69 ' / • ■ ; , • ' ' - 
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the judger will check the answers for duplication. Although 
\^ach answer iwij^in itself be 'Correct, and, therefore, judged, 
"01^<^^-DUPXICAT£ ANSWKR" will^'be printed at the bottom of the ' 
page in x:age of duplixationi' and the .student will not .be able 
to proceed 'to' the. -next page by 'pressing CONTi i 

Parameter entry^ of the answers using Judgdr 11 require a 
special format. A special effect. must also be used on the page* 
on which the questions appoasr if Judger 11 ds to search for 
duplicate answers . In thd l?itt,er case , no questions mky be 
. asked on the page unless they use Judger 11 and aire .ones i/here' 
, the duplication of -answers may" appear,^ as the judg^^r examines 
all the answers on the p^ge whiqh the student has given, if 
the special- effect for .dviplicatioiji' is in effect. ' ./ 

The Judger 11 form^it is as fdlldws: , ' 

♦ - ' ' . ■ *■ 

1. Enter^as the fits t answer in ^^tlie list of answers for the 

prob.lcm, the answer as the computer v/ould print it. 

2: Enter as alternate answers Up to six answers in the ' 

following' fprmat: 

/ a* Reqi/'ired words - words whi^h must be present In the 

*'-an«;<ier appaa:^ in parentheses with as many as eight . 

■ " ^ ''■ 

words separated by commas in anyone parentheses. 

• * ■' . 

t \ Th 8^ eight words are synonyms or alternatives for- 
each other. Jhere may be eight required or Tcey 
words,- i.e,, eight parenthetical groups, for one 
answer, ' * • . 

: ■ ' 70 ■ ■ .. ■. ^.: •■ 
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b. Also acceptable v^?o^d$ ~ words which may occur in the 

answer, but are not ^requir«d are a^dcd as a list following 
the parentheses. Type a special hyphen ("K" plus SHIFT) • * 
and then the list of up to twenty "also ac^eptafcle" 
words. * ' , ' ' \ 

Example: - fat, soluble, vitamins, vit, vitamin, mean^ 
\in^icat==, pass,' .slowly^ slower, slov/est, more^ weight, 
, weigh, fatty, acids, slowly. 
cV Word-form abbreviations - any words longer. '^han eight 

characters which are acceptable ^as long as the first 

.1 

# ■ * ■■ ■ 
eight character-s are* correct may be^ used as required or 

♦ - 

acceptable jjprds by typing .the first eight charact^s ^ 

^ » ^ ■ -J ■ ■ 

followcid by two "equal** signs. Example: , Contrast^ss^ 
could be used is contrasts, contrast, contrasted,, con- 
trasting v;ere all ^acceptable. 
, T;vo typical questions and the answers, from one of tlie IMN'URSO 
lessoi\are shC)wn*belov; as an example of .straightforward answers 

v> " ■ 

j^ing Judger 11. \ * , - 

» 

la. Fat soluble vitamins indicate large molecules. ' 
b. (I^r^-,^ larger, b^;J, 2^'"^-! greater) (molecule, molecules, 
HVolecular) - fat, solutle, vitamins, vit, vitamin, mean, 
indicate--, pass, slowly, slower, slov^e^t^^^^si^^ weight, 
weigh, fatty, acids, 'sldi^'ly 

^. ■ ■ ' ? . ■ ■ 

2a. Bacilla rarely pnasses placenta. Drugs also protect fetus. • 

b, (r'are, rarely, seldom) - bacillus, tub^rcul=-=, TB, germ, 

organise, passo&3, crosses, placenta, placel^tal, barrier, 

■\ \ 71 ■ 
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bacteria, infection, baby, infant, fetus 

^ . ■ . . . ■ 

c. (drugs, medication, medications, med, meds, drug) 

(protect^^ protected, protection*, protects, prevents)' 

i - fetus, infant, phild, baby, alSQ,/diseasej^ tuberculosis, 

TB, mothers, mother, ip^ection, maternal 

d. Duplicate janswer abbreviations > If the questions on a page 

• have interchangeable answers, it is not necessary to enter 

the alternate answers in the answer list of each answer, u 

The ansv/ers to the first question are entered completely. 

For thfe other questions,, the first answer in the answer 

list is that' which -the computer would give on pressing 

the ANS'key. As a second ^I'hswer in the Jist, a "plus" 

sign is typed. This signifies to the judger that the 

alternative ansv/ers listed under question one are also" 

applicable here. There may be as many as four questions 

whose answers are interchangeable. Example: 

la. poliomyelitis • - , . 

b. (poliomyelitis, polio)^ 

' c. '(smallpox) «s 

d. (tetanus) , 

' " e. (diptheria) . 

2a. Smallpox " • * , . 

b. . • r ^ ■ \ ' 

3a. Tetanus • ' V- " " 

■ * b. + . • • " V- 
^ ' 4a. ' Diptheria * 

b: + ■ ' ' . , , 



• Special effect for duplicate answer ch^ecking, A "3" 

'■' ^ > . 

in channel 1 and u "2" in channel 9 need to be entered 
as special parameters for duplicate. answer checking by 
Judder 11. 

Judger 12 accepts all numerical answers between upper and lower 
integer values. The ariswer^is entered as "A" - "B", i.e., 
lower limit, Special hyphen, uppesiT limit. 

Example; If an answer between 15 and 30 were acceptable^ 
the ansv;er in the answer list would be : IS - 30 
where the "hyphen" was the special one - "K'* plus SHIFT. The * 
judger would mark "OK" for 15, any value betv/een 15 and 30, 
and 30f It would mark "NO" for ali other numbers^ ' 

Judger 13 (like Judgers 14 and 15) automatically changes the \ 
student's slide to a help slide if the student *s answor is wrong 
The judger used is the spelling judger. V/hen the studejnt re- 
turns to the main page from the automatically presented help 
page, either the SP or NO judgment appears by the incorrect 
ansMr. . 




Judger J4 (likb, Judgers 13 and 15) automatically changes the 
student's slide to a help slide if the student's answer is 
wrong. The judger used is Judger 11, iVlien the student re- 
turns to the main page from the automatically presented page, 
either the *ii^" or the "NO" judgment appears by the incorrect 
ansv/er. ^ , ' . 
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Judger 15 ^ Judger 15 (like Judgers 13 and 14) automatically changes' the 
student's slide to a help slide if the"" student's answer i^s 
^ wrong. The judger used is Judger 4. IvTien the student returns 

. , JO the main page from the automatically presented help page, 
the "NO" judgment appears by the incorrect "answer . 

Judger 16^ ,^dger 16 is similar to Judger 9 except that the student's • 
response is erased when the ij^v slide is presented. 

Judger 17. Judger 17 is similar -^to Judger 15, but adds an additional 

feature, that of automatic^ presentation of the next main page 

' /■ ■ , ■ ■ . ■ . . ' 

if the student's response is correct, provided all other 

,answfers on^the page are correct, " , 

Ju^er IS Judger 18 is similar to Judger 13, but adds an additional 

feature, that of" autOiiiatic presentation' of the next 'main page 
if the student*^ response is correct, provided* all other answdi^s 
on the pago are correct. , • ^ 

Judger 19 ^Judger 18 is similar to Judger 14, but adds an additional * 
/ feature, that of automatic presentation of the next main j)age 

i^'^^t+r^ sluJchl's response^ is coriect, provided all other ans- 
wers on tlie page are correct, ' 

Judger 20 Judger 20 is similar to Judgei 4, but adds an additional 

feature, that 'of automatic presentation of the next main page 
if t]>Q student^s response is cbircct, provided all other 
.answers on the page are correct. • * 
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Juclger 21 



Judaer 22 



Judger 21 is similar.^ to Judgar 10, but adds an Additional 
feature, that of automatic presentation of the riext main page 



"if the student's response is correct, provided *^11 other 

ansv;ers on the page ar^S^orrect • , j 

• t - • • ■ i 

! 

. i . ■ « 

^ ■ ' • • ■ ' I ■ ■ 

Judger 22 is similar to Judger 11, but adds an 2^dditional 

. - ■ ■ - 1 

feature, that of automatic presentation pf/^^he ijext main page 

' ' ■ ■ . ■ i ■ 

if the student's response is correct, provided afll other 

) • . ■ ' ' , . / r 

answers on the page are correct. 1 
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.APPENDIX in 
- . The INVSTAN Subroutine , 

"Pattern" for the Investigate Subrouti^ies . ■ The INVESTIGATE s?^ion of 

' ■ 1. ' ■ 
a les$on produces a computer response (a legend, a graphic display* aT 

slide change, Of some combination thereof) to an input or series of inputs 

from the student. The student's inputs are choices which he makes setting 

up the conditions of the experiment, test, or situation which/he wishes 

to investigate. ^ ' ^ 

Page 149 is always the first page in the investigate seqi^nce atid 
on page 149 there will usually be a choice or choices for the student to 
make. The case of a single choice will be considered first'. The single 
choice on page 149 is usually a choide of the possible investigations. At th 
present time a. special , subroutine, INVSJAN, is written for the investigation 
for each individual lesson. The subz^outine first compares the student's 
\nput with the list^of possible responses (ICHLST) which have already been 
^inserted in the program from the author mode. Each word in ICHLST consists^ 
of up to eight characters, the characters being the first eight of the 
characters "the s.tudent would type as a choice. 

If there is a match bet\;een student's input and a word in ICHLST, the 
computer looks for a directive to indicate which part of the INVSTAN sub- 
routlri? -to execute ta provide the information desired by, ]thp' student. 
The i3iin^j)er which has been stored as help page. 1 for the answer ^ on that ^ 
investigate page is the directive to the computer. The computer response 
from the portion of the subroutine used depends on the ICHLST number of 
the student's choice or choices. The response, as stored above> may be a 
slide change, the results of a numerical calculation, or the plotting of a 

' ■ ,71 ^ ■ 



picture or legend. The appropriate parameters for each section of the • 

LWSTA.N subroutine are input, by program CONSTNT, in array format. The 

parameters luay be G-string legend numbers, special^ characters to be 

plotted, coordinate information for positions of unique plots, or the like. 

If the inform^^tion to be given to the student dependC^n two choices, 

the flag or directive number for the computer is stored as the number ^6r 

( • ■ 

• help page 2 for the second answer (or choice entry) on the page. It does 

not matter what number is stored as help page 1 in the second arisWer. 

Although this report does' not explain the programming details of 

GENERAL, an example of an INVSTAN subroutine appears in Appendix IV. The 

-*gen^ral annotations may help clarify the pattern of an "investigate" > 

sequence. , ^ ^ ^ 

Directions for using INVSTAN ,'^ In program GENERAL the subroutine 

» 

IiWSTAN' exists as a "do-nothing" subroutine. The INVSTAN subroutine 
Especially designed for a specific lesson is Substituted for tRe , "dummy" 
subroutine in the Gfv'GRAL source^. Tlie appropriatfii flags (discussed above) 
are inserted during parameter input, the flags being "h§lp page" 'numbers 
for the answers on the investigate pages. Ilie array information' used in 
the subrjDUtine is added to the parameters for the lesson by progr9.m CONSTNT, 
The names in ICHLST are input using the .GENAUT^M program (see pageS^. ' 

It is hoped eventv.allv to generalize the INVSTAN subroutine so that a 
subroutine need not be custom-mada for each lesson, A general sub^outiTie 
could then handle all investigation possibilities, with the^ arrays being 
input as parameters from the PLATO keyset also. 
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' APPENDIX IV ^ 

An Example of an INVSTAN Subroutine 



.UNPACKS STUDENT ANSWER 



555 PROGR.^M INVSTAN , ' „ 

DIMENSION JSLL(I50.,3pKLL(150,3) , jPPC126 ,5) ,JAANS(2047) , 
1IAAMS(70) ,I/VNS(70) ,JSBNK(3l) ,KRTFMl(1000) ,KPTFM2(1000) 
DIMENSION JIVD(80) ,r.VLl(20) ,;KL2(20) ,IKV;(&) ,ISWI (S.S) 
\, DIMENSION- ISW2 (8, 8) ,IDXLST(8Q) ,iaiLST(150) .JI\'DC2,3,25) 
, DUfENSION JJVD(2,3,'25) ,JPDV1C3,20) ,j'PDV2(3..20) • 

DIMENSION JW;VN(10,4) ,JWAN1(4) •• - ■ • " 

'^GONE-m JJWANl.JJW/VN2,JWAN,Jt;ANl ■ ' 
• COMNm JStL,JKLL,jPP,Jli.^NS,IAA^;S,IA.NS.JSBNK,KPTFMl,KPTFM2 
CONPlOjC JWLl JIVUI,I'WL2;iKW,ISl\U .ISW2 JDXLST JCHlSTjJIVTl 
. COMMfW JJ\T),JPDV1,JPDV2 

COmON JTl ,jT2,JT3,JT4,JT5,KSP,KR,kPD,KPL,KM - 

c 

C . * * 

2 , DO 10 KT4 = 1,MI5 

JI1=;KT1 , . 
GALL (JLOBAL „ 
CALL STAD 

CALL STUNPAK ^ 
IF(JI6)20,20,3 
20 * JI2=JP?(JI] ,3) 

JI 1 , . JPP (J I r^2) + { JI6+2) *XINCR?.fr 
KK=2 

- JPLT=-1 * ' ' 

CALL PL0T(JI1,JI2,JPLT,MK,N0) 
RETURN ' • " 

3 , * JT1=0 

. ' CT5=p • 
'4 . DO 6 kT2=l,JI6 

1 . - IFCIA\SCKT2)-KSP)5,6,5 " - 
' 5 IFCrA>;S(KT2)-KR)7,6,7 

2 LDA(JT1)ENQ'(0)LL3(6)5TA(JT1) 
JT1=JT1 + I,\N5(KT2) 

- KT3=KT3+'l ' 
.JF(KT3-8)6,S,8 
6 CONTINUE' ^ , , 

KT3=^/CS-KT3) ^ ' 

LDAtJTl)ALS7(KT3)STACJTa) , 
8 EM3(150)LDA(JT1) 
» * *EQS5(ICULST)S[J(:20) . 

10 JPPP(kTi)=jTi 

I F (J XXS VO 9857,9858,9857 
\ 9858 ^' CALL DOPE (MI2,MI6,-0,-0,JTl) 
JXXSW=1 
. GO TO 9856 
9857 CALL DOPE(Ml'2,Ml6,-.0,-0,-0,JTl) 

JXXSiV=0 ^ * 
9856 CONTINUE 

jn=i 

CALL GLOUAC 

^ ' jTi=jrp(jii,4) 



.Ignores spaces, carriage returns 

.compares lST/8 characters IN 
.STUDENT BESPOKSE WITH ITE^S 'IN 
.ICHLST • 



.STORES ICilLST ITEM NUMDER- 
.STUDENT B;\NK . 
,X DOPE FOR INVESTIGATE 



• UNPACKS NUMBER DESIOJATED AS FIRST 
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15 

16 
17 

11 

12 

13 

14 . 

333 
'334 

9 

aQ2 

23 

-24 . 



25 



105 

.50 
31 



J) 
34 

35. 

37 



36 



LDQ(JTil:NA(0)LLS(8)STACJTl) 

1F(JT1)15,1S/16 V 

CALL IMSTRUI* • . ^ 

RETURN 

IF(JT1.6) 17,17,15 

GO TO(101,102,103,104,105,106),JT1 
JT1=JPPP(1) . • 

IF(JTl) 20,20,11 ' • 
lF(JTl-2) 12,13,14 ' 
MI9=120' 
GO TO 19 ' 

MI9=151 • 

GO TO 19 
I IF(JT1.4) 18,9,333 

MI9=I32^ i 

GO TO 19 , 

JF (JT1~5) 14,334,25 
•MI9-134 

GO TO 19 

MI9-133 

MSTM:--0 

RETURN 

JT1=JPPP(1) ' 

IFCJTl) 20,20,23 

IF(jTl<10) 24,24,25 ,o 

JI1^5+JT1 ' , 

CALL ER.-\S5 

CALL SLIDE (JIl) 

RETURX 

JI1 = 1 

CALL GLOBAL 
GO TO 20 ' 

JTl;^.JPrP(l) * ■ 
rPCJTl) 20,20,50 
IF(JT1-.I0) 31,31,25 
JT2=JI>rP(2).lp , ' 
IF(JT23 20,20,53 ^ [ 
JIl-2 „ 

CALL GLOr^AL . - 

GO TO 20. 

IF(JT2~24) 34,3'4,32 . ^ 
IFCJTl -5) 55,35,56 ' 
JT5-9*(JT1-1) . . 

JT1=JIM)(1,1 ,JT2) 

EN'A (0) LDQ (JTl 3 LLS7 ( JT33 El^A (0) LLS (9) 

JI3=0 

JM;:I50 

CALL S'^^'T 

RtiTUR.N' 

JT1=JIVD(:,1,JT2) 
GO TO 57 

-JTl=.jPPP(I) ^ 
IF(JTl) 20,20,40 



.HELP PAGE 



.DIRECTS TO PROPER PORTION OF SUB 
.ROUTINE ACCORDING TO NUMBER FOR 
•HELP PAGE 1 



•DEPENDENT ON STUDENTS CHOICE ON 

• TOIS PAGE^SLIDE IS CH^^IGED TO SLIDE 

•120,131,132,133,134 ^ 



• I'F THE INVESTIGATE CHOICE IS THE 
. FIRST ONE,TiERE IS NOW ANOTHER CHOICE 
.FOR THE STUDENT ON THE SECOND SLIDE 
.IN THE INVESTIGATE SEQUENCE.IF THE 
•CHOICE IS A NUM35R LESS THAN 10, THE 
.SLIDE IS CH>\NGED AGAIN. 



•THE sy&CND INVESTIGATION SEQUENCE 
.RESUJ^SyiN A LEGEND WRITFEN ON THE 
.SCREEN.T^HE LEGEND nOmBER IS STORED 
;IN THE ARRiVY JI VD (I , J ,K3 WITfi THE 
.PROPER WORD BEING REFERNCED DEPENDING 
.ON THE STUDENTS CHOICE ON THIS PAGE. 



STA6(JI2). 

.TUB LEGENDS ARE PRINTED OUT BY SUB 
.ROUTINE SBPT WITH THE VARIABLE JI2= 
.THE G STRING NUMBER, JI 5=^X v:D JT-\'^\' 
.SBPT UNPACKS THE. G STRING AND PLOTS 
.IT ON TFIE SCREEN. 



• THIS INVESTIGATE DEPENDS ON 2 CHOICES 

• OF THE STUDENT WITH Tilt LEGENDS BEING 
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40 
41 

42 



4S 
44 



105 

50 
51 

52 



53 
54 
55 



56 



106 

60 
61 

62 
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64 



IF (JTl-2) 41,41,25 
JT2«JPPP(2)-10 , 
J[F(JT20 20,20,43. 
JI1=3 

CALL GLOBAL 
GOyTO 20 

IF(JT2-11) 44;44,42 
JT3:=:9*(JT1-1) 
JT1=JIVD(1>2,JX2) 
GO TO S7' 
JTl^^JPFPCl^-lO 
I F(JT 1)20,20,50 
IF(JTl-8) 51,51,25 
JT2=JPPP(2) . . ,g 
IF(JT2) 20,20,51^ 
'JI1=4 ^ . 
CALL GLOBAL 
CO TO 20 

IF(JT2-.3) 54,S4',52 
IF(JTl-5) 55,55,56 
JT3=9*(JT1-1) . 
JTl«JU'D(r,3,JT2) , 
GO TO 37 . 
JT3=9^(JTl-6) 
jTl=JIVDC2,3,JT2) 
GO TO 37 

jri=:jppp(i) 

IF(JTl) 20,20,60 
IF(JT1-. 3) 61,61,25 
JT2=:JPFHN!C2)-10 
IF(JT2) 20,20,63 
JI1==5 

CALL GLOBAL 
GO TO 20 

IF(JT2-5) '64,64,62 

JT3=9*(JT1-1) 

JT1=:JIVD(2,2,JT2) 

GO TO-37 

END 

X 



.STORED IN JIVDCI,J,^) IVIIORE K DEPENDS 
.ON THE STUDENTS SECOND CHOICE ANp I 
^AND J DEPEND ON JHE FIRST CHOICE 



.THIS INVESTIGATE • DEPENDS ON THE SAME 
.TYPE^OF CIRCUMSTANCES AS IN 104. THE. 
.PROPEF^ G STRING NUMBER IS CHOSEN FROM 
.TOE ARUAY JIVD(I,J,K) DEPENDENT ON 
.THE VALUES AND COMDifflONS DESIGNATED 
.BY STUDENTS CHOICES. 



.THIS INVESTIGATE FOLLOWS THE SA>!E 
^nf^ATTElLT^AT THE PREVIOUS ONES, 104 AND 105. 
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Useful Facts for Progran! GENf-m 



Challenge Pages - ^ 

' Up to 6' pages in sequence 



Effects 



16 chanrfels per main page 
8 effects per, channel 

Glpbal Page.^ \ 

150 pages per lesson 
^. V\,12 questions per page « 
. * . 18- lines per page 

.Page 147 is first^data page 
Page 148 is -fir^§VcIicticnar)* page 
. Page 149 is fir:>t investigate page 

Lesson ' , ^ ^ ■ . 

,150 pages naxiir.uiu ^ 
126 questions naximum ^ 



Questioa % 

, / Not rtor^than 69 characters , . 
allowed in*'answer which , has 
to ."be judged/ 



Slides 




> 114v slides available for 
lesson material' ^ 

Slide 0 is titile page 

§lide 116 is"^ coniment page 

Slidd 121 is mairt authoring 
•page ' 

SJide l2p is slide assignment 
page ; . - 

Slide 119 is page description 
authoring page ' ^ 



^ 



' 40 characte.r^ per line 
18 lino^ per page 
M'lii) Page - o r 

16 spGcinl effcdts/main page 
1 challenge scqriencc/rnain p:ige 



